Purpose: This study is aimed at identifying the relationships between medical school students' academic burnout, empathy, and calling, and determining whether their calling has a mediating effect on the relationship between academic burnout and empathy. Methods: A mixed method study was conducted. One hundred twenty-seven medical students completed a survey. Scales measuring academic burnout, medical students' empathy, and calling were utilized. For statistical analysis, correlation analysis, descriptive statistics analysis, and hierarchical multiple regression analyses were conducted. For qualitative approach, eight medical students participated in a focus group interview. Results: The study found that empathy has a statistically significant, negative correlation with academic burnout, while having a significant, positive correlation with calling. Sense of calling proved to be an effective mediator of the relationship between academic burnout and empathy. Conclusion: This result demonstrates that calling is a key variable that mediates the relationship between medical students' academic burnout and empathy. As such, this study provides baseline data for an education that could improve medical students' empathy skills.
Introduction
The rapidly changing medical environment necessitates change in the roles played by medical doctors and the type of education provided to medical students. In relation to this, Korean and international medical experts recently specified the roles and capabilities required of doctors [1] . In particular, empathy is garnering attention as one of the core capabilities that a good doctor should have. Empathy refers to a skill entailing comprehension of others' psychological status or an emotional reaction to others' pain [2] . Empathy is an essential element in the establishment of a desirable doctor-patient relationship and increases patient satisfaction, therefore, influencing the outcomes and quality of medical services.
Previous literature found that doctors with less empathy were more likely to consciously engage in medical malpractice, and tended to experience symptoms of exhaustion and stress [3, 4] . These findings might also apply to medical students. According to some research medical students [5] , as they receive medical training and academic burnout are related. As such, the present study was initially aimed at identifying a mediating variable that could enhance the empathic capacity of medical students who are under extreme academic stress.
The concept of a sense of calling refers to a sense of purpose that helps people feel satisfied with their own work or encourages them to make meaningful contributions to society [6] . According to existing literature [7] , sense of calling is one of the variables that could lower the negative effects of job stress. A recent study happiness or wellbeing, given the considerable attention that positive psychology has attracted recently [9] . Those with a strong sense of calling are not only content with their occupations, but are also resilient enough to continue working, even when faced with hardships [10] .
A sense of calling has been proven to prevent occupational stress, depression, and psychological burnout [11] .
Moreover, people with a sense of calling tend to attach meaning to their work, feeling less stressed and more satisfied with what they do for a living, instead of regarding it as a tool that does [10] . These research findings indicate that a sense of calling could be an essential factor affecting the association between medical students' empathy and academic burnout.
In this regard, this study is aimed at examining how medical students' empathic ability, academic burnout, and sense of calling are related to one another, and at investigating whether sense of calling has a mediating effect on the relationship between empathy and academic burnout. The results of this study are expected to help build a database for a system that could reduce academic burnout among medical students.
Methods

Participants
The present study was based on a survey distributed to 171 first-to fourth-year medical students attending Ajou University School of Medicine, Korea. Of all of the collected data, the data of 127 students who had provided valid responses on the survey were analyzed. Table 1 shows the distribution of the study subjects according to study year and gender. The focus group interview (FGI) was conducted in eight medical students after informed consent was obtained, and consisted of four females and four males, who were two class representatives from each academic year. were assessed on a 7-point Likert scale. The score scale ranged from "strongly disagree" (1 point) to "strongly agree" (7 points) as in the Likert scale, and higher points indicated higher degrees of calling. A Cronbach α of 0.947 was obtained for the scale in the current study.
Measures
Data analysis
1) Quantitative data analysis
A correlation analysis was conducted and frequencies and descriptive statistics obtained. In addition, hierarchical multiple regression analysis based on mediatingeffect analysis method of Baron and Kenny [18] , as well as the Sobel test, were conducted to determine calling's mediating effect on the relationship between academic burnout and empathy. The collected data were analyzed using SPSS ver. 12.0 (SPSS Inc., Chicago, USA).
2) Qualitative data analysis
The time taken for the FGI was 2 hours, and the whole interview was recorded on audio and then transcribed. Table 2 show that students' perceived average academic burnout was measured at 4.64±0.66, psychological burnout was measured at Finally, the medical students' mean score on empathic abilities was measured at 4.36±0.37.
Correlations between academic burnout, sense of calling, and empathy
The results of the correlation analyses for variables are presented in Table 3 . An analysis of the correlations between academic burnout, sense of calling, and empathy found a significant, negative correlation between academic burnout and sense of calling (r=-0.291, p<0.01). A significant, negative correlation between academic burnout and empathy was also observed (r=-0.198, p<0.05).
Moreover, a significant, positive correlation was found between sense of calling and empathy (r=0.316, p<0.01).
Empathy, a dependent variable, had a significant, nega- 
Academic burnout
The education system whereby a medical student remains in the same class and repeats another year in a small class of 40 is a heartless system that prohibits development of a sympathetic attitude. Rather than expressing a sympathetic attitude towards my fellow students, the first thing that comes to mind is how to be better academically compared to my classmates (Third year female medical student).
On entering medical school I was very impressed with the acivements and chronicles of famous doctors on 
Mediating effect of calling on the relationship between academic burnout and empathy
To investigate whether a sense of calling mediates the relationship between academic burnout and empathy, the study utilized the three-step procedure suggested by Baron and Kenny [18] . Multiple regression analysis was performed to evaluate the effect of academic burnout and calling. The results are shown in Table 4 . academic burnout and calling could explain 17% (F=13.819, p<0.01) for empathy. As shown in Table 5 , academic burnout and empathy explained each other in a significant manner (β=-0.111, p<0.05), while academic burnout significantly explained the mediating variable, sense of calling (β=-0.218, p<0.001).
Moreover, when academic burnout and sense of calling were simultaneously salient, academic burnout's effect on empathy was no longer significant. Academic burnout and sense of calling explained 13.9% of empathy. This implies that sense of calling completely mediates the relationship between academic burnout and empathy.
The Sobel test was carried out to verify the statistical significance of the mediating effect. The results confirmed that sense of calling had a statistically significant mediating effect on the relationship between academic burnout and empathy (Z=-0.254, p<0.05).
Mediating effect of calling I wanted to be person who could help others, and becoming a doctor was one of those ways. I received an oppotunity to achieve this goal when I completed my high school exams and unversity entrance exams. I became someone who could help other people who were ill or sick. The process of becoming a doctor is arduous and difficult but I am sure that I will complete this task.
Since this is a mountain that needs to be overcome I will grit my teeth and achieve my goal (Second year male medical student).
To become a qualified person and doctor who may influence the life and death of other people, I am sure that the great deal of amount of study placed before me would be necessry. I transferred to the medical school because I wanted to experience a life that includes talking with patients and that is fruitful with mening. I
hope that I will be a successful and contributing person in society and dedicate myself to earning the respect of those society members (First year male medical student).
Discussion
There are many studies done in other countries about the relationships among medical student burnout, empathy, work value, and professionalism [19] [20] [21] [22] . This The negative relationships between sense of calling and academic burnout (r=-0.291) can be considered in line with Baltes and Baltes's [24] claim, according to which, stresses arising in the process of pursuing a difficult goal can be reduced by attempting to achievea greater objective. Moreover, the finding that vocation has a more positive association with empathy than with academic burnout suggests that sense of calling could be an effective indicator of medical students' empathy.
Next, medical students' perceived academic burnout had a significant, negative effect on their empathy (β= -0.111, p<0.05), meaning that the more burnt out they were in relation to their studies, the less empathetic they
were. This result corresponds with that in another study, in which medical students with more severe psychological burnout had less empathy [25] . This also suggests that the educational system in medical schools, which could place students under extreme stress through the drop-out systemfrequent testing, and large amounts of information to be covered, might prevent students from nurturing an empathetic attitude. As such, there is a need for an educational program wherein students could obtain both the necessary knowledge and attitudes to become a balanced and empathetic doctor. 
